Determination of total bile acid levels using a thick-film screen-printed Ir/C sensor for the detection of liver disease.
An electrochemical sensor, based on thick-film screen-printed Ir/C working and counter electrodes, was developed for the detection of total bile acid concentration in a physiological fluid for potential patient management in patients with liver disease. Current electrochemical methods of detecting total bile acid levels involve the use of potentials greater than +0.45 V, versus an Ag/AgCl reference electrode, and require a selectively permeable membrane. The proposed detection method did not require any membrane and used a potential of +0.27 V versus Ag/AgCl. This biosensor used 3-alpha-hydroxysteroid dehydrogenase (3alpha-HSD) (EC 1.1.1.50) immobilized on the thick-film screen-printed working electrode to detect the enzymatically generated NADH. The production of the NADH resulted from the reaction of the enzyme with bile acids such as sodium cholate, taurocholic and taurochenodeoxycholic acid, which could then be used to quantify the total bile acid. Constant potential measurements showed that this biosensor had good linear performance over a 0-200 microM concentration range in the phosphate buffer and the bovine serum. The sensor performance was also examined at different temperatures and pH conditions. This sensor prototype could be used for single use, disposable detection of total bile acids, extending its applicability for simple and early detection of liver disease.